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Recently, the OPERA research program has been initiated in the Netherlands. Its central objective is to develop initial, conditional safety cases for repositories in the Boom Clay and Zechstein rocksalt formations. TNO Geological Survey of the Netherlands has been granted two projects that deal with the geoscientific characterisation of the Tertiairy Boom Clay in the Netherlands, one of which is in cooperation with Utrecht University. The set-up of these projects is presented.
The Boom Clay is the clay member of the Oligocene, marine Rupel Formation. Its official Dutch geological name is Rupel Clay member. The Boom Clay lies close to the surface in the southwestern and eastern margin of the Netherlands and its top lies at about 800 m below sealevel in the northwestern corner of the Dutch mainland. The thickness varies from less than 50 m to over 200 m.
In the first project, TNO will determine the present geological and geohydrological characteristics and features of the Boom Clay and of the geological environment enclosing the proposed host-rock. Based on an inventory of relevant literature references, existing map data, additional well data and recent seismic interpretations, we will determine the present regional scale geometry (depth and thickness maps) and past geodynamics of the Boom Clay and its hydrostratigraphical overburden. This modelling stage will be followed by both lithological and geohydrological characterisation of the Boom Clay and its overburden, resulting in an assessment of lithological variation, an assessment of geohydrological properties, pressure gradients and the potential of existing overpressures within the Boom Clay and within the hydrostratigraphical units of the overburden.
In the second project, TNO and UU will characterise the sediment-geochemical properties as well as the groundwater composition above and below the Boom Clay. Insight into the geochemical properties of the Boom Clay is needed in order to establish: 1. the reactivity towards radioisotopes, 2. the physical properties that depend on sediment-geochemical characteristics and 3. the evolution of the Boom Clay at the geological time scale. The associated aims of the activities proposed therefore are: 1. to establish analytical data on the geochemical properties of the Boom Clay at a national scale, 2. to characterise the reactivity of the Boom Clay, 3. to characterise pore water in the boom Clay and groundwater in adjacent aquifer layers and 4. to set-up a prognosis on the long-term geochemical properties of the Boom Clay under anticipated future geological evolution of the Netherlands.
The approach consists of: 1. a series of standard analyses on Dutch archive samples from the Boom Clay, 2. standard and non-standard analyses on newly collected samples, 3. sampling of wells having screens just above or below the Boom Clay and extracting pore water from fresh Boom Clay sediment samples and 4. desk and modelling study on long-term diagenesis of the Boom Clay. The results of this project will primarily be national, statistical data about the geochemical properties of the Boom Clay in the Netherlands and the groundwater above and below this geological layer incl. insight into its lateral and vertical variability. Additionally, detailed insight into the redox and sorption properties will be delivered when new drillings can be made.
The two projects will be interlinked with other projects under the OPERA research program. The geochemical and geohydrological information gained is input for the tasks that deal with reactive transport of radionuclides. The information is also relevant for project activities that deal with the physico-chemical properties and geomechanical aspects. Finally, the information gained will be used in scenario development and performance assessment. TNO and UU are also involved in these activities but other organisations are frequently more strongly involved in these related activities.




